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Atteation: Code 414, STAT
STAT Subject: Contract
: Proposal Tor Lxtension of rerceptron Applicabxlity
to Automatic Photo~Interpretation
Znclosure: (1) Technical Proposal '
(2) Cstimated Cost Breakdown
{(3) Certificate of Curreat Pricing Data
l {4} No-Contingent Fee Statement
Dear Sirx:
-~ Ag a result of our recent presentation at ONR on research

‘to date under the subject contract and your invitation, we are pleased to
submit a proposal for additional rasearch effort on the applicability of
perceptrons to photo interpretation. Our efforts to date have generally
confirmed the validity of the system philosophy being planned and have
provided evaluation of a number of techniques for accomplishing the various STAT
steps of abject processing in an automatic system.

Qur proposal‘ for continuing effort under Contract
offers three alternate programs at varying levels of scope and funding. Briefly
and for clarity, these progran: alternates are defined as follows:

A, Optinium Program - to be performed in a 12-month period
from date of authorization to proceed, and to include the following
eflioxta:

1) fAdditional study of automatic photo interpretation concsepts,
utilizing the IBM 704 computer including:

i{a) Further investigation of techniques for object detection.
LAb) Additional recognition experiments using actual photo-
graphic material.

Declass Review by NGA.
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1/(/) Investigation of techniquaa for improving racognition
capability, fau Al L

2} Study of implementation techniques for:

a) Computations which use the same arithmetic process at
- avary elament ia the picture - data independent techniques.
4 {(b) Ceompuytational processsa which require exploration and
dynamic decision - data independent techniques.
(c) Recognition processes and over-all system integration,

B, Modest Program ~ to be performed in a lZ-month period from
date of authorization to proceed, and to include only the following
elements of the eptimurn program in (A) above:

Itema 1{a), 1(b), 2(a), plus limited effort in 1(c).

C. Minimum Program - to be performed in & 6~month period from
date of authorization to proceed, and to include only the followmg
elements of the optimum pragram in (A) above:

Itemn 1({b) plus limited effort in 1(a).

Valuable support to the implementation studies under the modast and optimum
programa would be afforded by a flying spot scanner to be provided as a
Laboratory owned asset, Further discussion of the proposed program and
alternates, including material on facilitias, personnel, and related projects,
along with appendices of published papers, is contained in enclosure (1),
Technical Proposal,

Wa estimate the cost of these programs including fee
as followa:

Optimum program - STAT
Modest program -
Minimum program - -

- A detailed cost breakdown appropriate to each may be found in enclosure (2).
Throughout the performance period, we would continue to furnish those _
reports presently required by Coatract including a {inal STAT
report at completion of effort,
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As authorization for one of the above programs to be selected,
wo would accept an amandment to Contract| j.which adds the STAT
necessary funding and extends the performance period consistent with the
program selected., At the present time, we are performing a limited effort
under this contract pending contractual coverage for the no-cost time
extension requested in our letter of 30 November 1962 (LEG:mb-861), In
this connection, we understand that ONR proposes to extend the Contract

- at no cogt for 6 months rather than 3 months requestad by our letter, to
allow sufficient time for contract action on this propeaal for a funded program.
A six month no-cost time extension would be acceptable to us, although we
believe it would be most adventageous to ONR and to the continuity of technical
effort to fund the selected program at the sarliest possible date.

A no-contingent fea statemont and'a certificate of current
pricing data are included in enclosures (3) and (4).

For further technical information, please communicate

STAT with fomputer Ressarch Department. Contractual matters
STAT will Ge handled by Contracts Dapartment,
, STAT
- Vary truly youras,
Contract Manager
cc: Chief, ONR, Wa P. C.
STAT Attn:
wontracts Livision .

STAT. BuWeps Rep,
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SECRET
{(When Filled In)

TECHNICAL BACKGROUND PROCUREMENT INFORMATION

I. Contractor 25X1
A. Name and address: | fy -« through CHR,

25X1

B. Evaluation of previous performance: ¥o previous contrects with BPIC.

Reted "Excellent” by ONR, BuWeps end RADC.

II. Brief description of this procurement: Investigetion and dev‘elomt of

eutopatic preprocessing of photo imagery for subsequent sutosatic recognition

25X1

by FERCEFTRON. Estimated total amt

A. Deliverable items: Detailed technical reports monthly, querterly, and

-
annual; fully deserdbing the objectives » Bature end results of such imvestigetion

end developuent.,

B. Is this procurement for other than a standard, 'off the shelf" or slightly

) modified commercial item ? Yes If "'yes', is it anticipated that
any more of this unit will be procured? BA If so, a complete
set of directly reproducible manufacturing drawings and specifications
would normallybe included in this procurement. Comments:

ot _Appropriste

C. Will contract cover a period of more than 90 days? Xes
If ''yes', are progress reports desired? Yes If so, indicate fre-
quency, content and number of copies desired:

Bes "A" sbove.

D. Is any Government-owned property to be provided to the contractor ?

Possibly - If so, list and indicate its availability (where, when,
etc.) Bxpendeble samples of photo imegery
SECRET

(When Filled In)
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E. 1Is any special tooling involved? HRo

F. Security:
1. Association with the Sponsor is Unclegsified

2. The specifications and/or drawings are Unclassified

3. The item is Haot Applicable

4. Contractor personnel known to be aware of this proposed procurement:

25X1
- 1
5. Other security information This inveatigstion is of fundsmentsl im-
portance to the entire defense cammunity. Classification restreints
should be kept to & minimum., This investigation iz & continmustion of work
(Continued on back)
III. Reasons for selection of this source. If other sources were considered, indi-
cate results. If no other sources were considered, list the reasons why this
firm is considered to be uniquely qualified to perform this work.
~  Other Sources Consifered.
25X1
After consideruble investigation, consultation end evaluation, it wes decided thet
CAL waa the most qualified for this investigetion.
25X1

IV. Technical contact |

INdITGe L'elephone

In the event additional space is required, use the reverse side(s) of this form, with
a reference to the item number to which the comment applies.

SECRET
(When Filled In)
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5. Other Security informetion (continued)

25X1 that hes been sdministered by| lof ONR since 1960. 25X1
hes expressed desire to continye this saministration. The cormon interes

' this development expressed by the reconnsisssnes community further indicetes
the desirebility of meintaining the unclassified status of this project. It
is therefore recoumended thet the contract be negotieted through OBR with the
understanding thet ell technical &irecticn must be initlated or approved by
the Plans and Developrent Starf, WPIC. ,
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Illustrations to Accompany Presentation On

INVESTIGATION OF PERCEFPTRON APPLICABILITY
TO

PHOT O-INTER PRETATION

(Project PICS)

Washington, D. C.

December 20, 1962
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Figure 2 EDITED VERSION OF FIGURE |
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Figure 4 OUTPUT OF GAP FILLER APPLIED TO FIGURE 3(a)
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Figure 5 OUTPUT OF | SOLATOR APPLIED TO FIGURE 4
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Figure 6 OUTPUT OF STANDARDIZER APPLIED TO FIGURE 5
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Figure 8 EDITED VERSION OF FIGURE 7
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APERTURE SIZE
(a)

APERTURE SIZE
(b)

Figure 9 ANNULAR FILTER OUTPUT FOR TWO APERTURE SIZES
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Figure 10{a) OUTPUT OF KOLMOGROV-SMIRNOV FILTER APPLIED TO FIGURE 8
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Figure 10(b) OUTPUT OF KOLMOGROV-SMIRNOV FILTER APPLIED TO FIGURE 8
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Figure 10{c) OUTPUT OF KOLMOGROV-SMIRNOV FILTER APPLIED TO FIGURE 8
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Figure 10{c) OUTPUT OF KOLMOGROV-SMIRNOV FILTER APPLIED TO FIGURE 8
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SAMPLE OF OBJECTS USED IN RECOGNITION EXPERIMENTS
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RESULTS OF RECOGNITION EXPERIMENT

Synthesized Objects

Correct Pattern Total Number Correctly Number Incorrectly %
Classification Number Clagsifled Classified Recognition
TU 104 60 60 0 100.0
IL 18 60 60 0 100.0
A 60 60 60 0 100.0
F 102 60 60 0] 100,0
-’
SHIPS 60 59 1 98.3
BLDGS 90 86 L 95.5
TANKS 60 59 1 98.3
Object Total Lo Ll ) 98,7
Other 270 262 8 97.0
Object  Detection Probability = .987
False Alarm Probability = ,030
. CONMPLETE RECOGNITION RESULLS
A
| Recognized As
i
AR I P
Correct q | % %
Classification't B lA el @@
TU 104 60
IL 18 60
I 60 : 60
F 102 60
SHIPS 59 1
BIDGS 86 L
TANKS 59 | 1
OTHER 2 6 262
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